The rational design of peptide sequences that fold into predetermined secondary and super secondary structures provides a critical test of our understanding of the stereochemical principles that control polypeptide chain folding and the interactions that determine the spatial arrangement 307
registry, although the nucleating turns, and hydrophobic clusters expected in the b-sheet remain intact.
Experimental Procedures
Peptide synthesis and puri®cation
Peptide Beta-4 was synthesized using standard solid-phase peptide synthetic methods using Fmoc chemistry (41 resonances of G7, A13 and G21, which are the`i+2' residues of the three turns, exchange very rapidly (data not shown).
Of the other resonances G2, T3, K22 and R26 exchanged relatively rapidly. G2 is exposed in the expected structure Notably, such exposed NH groups some times behave anomalously in other experiments designed to delineate Beta-4 is largely retained in a 50% methanol/water mixture.
In water, the NMR evidence suggests that the turn segments retain their structural integrity, but all the cross-strand registry is lost, presumably due to solvent invasion of the backbone. Together with NMR studies, the CD results suggest that the well-formed b-sheet structure in methanol melts to a poorly organized,`unfolded' state in water. The gradual loss of ellipticity with increasing concentration of water (Fig. 9, inset) suggests the absence of a well-de®ned cooperative transition from a folded to an unfolded state. The lack of well-de®ned structural transitions in designed peptides has also been noted in other synthetic motifs (61, 62) . The dif®culties in using designed hairpins as models for studies regarding folding and unfolding transitions has also been discussed (54) . It is particularly important to note that the quantitation of folded structures from CD band intensities is an extremely risky proposition (54) . In these studies the use of NOE in conjunction with CD suggests that the peptide Beta-4 is indeed disorganized in water.
Effect of temperature on Beta-4 in water
We attempted to investigate whether the b-sheet conformation could be populated in water by carrying out lowtemperature NMR and CD studies. Figure 10 
